S-1.1 Pseudomonas putida EKII
To calculate the biodegradation rate of phenol and catechol by Pseudomonas putida EKII, we used the following data from Hinteregger et al. (1992) :
Phenol: Biodegradation of 654 mol L -1 h -1 , number of cells: 3.3 ·10 9 cell L -1 
S-1.2 Pseudomonas aeruginosa
To calculate the biodegradation rate of phenol and catechol by Pseusomonas aeriginosa, we used the following data from Razika et al. (2010) :
Phenol: Biodegradation of 10 mg L -1 during 96 hours, number concentration of cells: 4.7. 10 9 cell L -1 OH formation:
 Steady-state OH concentration at the beginning of experiment
Section S-3: Input data to the multiphase box model (Sander, 2015) 0.1 0.08 a) Catechol yield likely represents an upper estimate for the total of all dihydroxybenzene compounds b) Initial formation of the phenoxy radical and the subsequent reaction with O2 are lumped here, leading to 0.5 catechol into one step since the second 5 reaction is diffusion controlled; c) These values were taken from CAPRAM (Ervens et al., 2003; Hoffmann et al., 2018) 
S-3.1: Multiphase processes

S-3.2 Calculation of microbial rate constants from experimentally derived rates
Experimentally-derived rates R of microbial activity towards phenol and catechol are summarized in Ambient cell concentrations in cloud water are on the order of 10 6 -10 8 cell L -1 . We assume a total cell concentration of 6.8·10 7 cell L -1 of which 3.6% are Rhodococcus (CRh,cloud = 2.7·10 6 cell L -1 ) and 19.5% 10 Pseudomonas (CPs,cloud = 1.3·10 7 cell L -1 ). Phenol concentrations in cloud water are in the range of 5.5 -7.7 nM . Using the lower value of this range yields phenol-to-cell ratios in cloud water of 2·10 -15 mol cell -1 and 4.2·10 -16 mol cell -1 for Rhodococcus and Pseudomonas, respectively, which is within two orders of magnitude of the ratios as used in the experiments. Corresponding cloud water measurements for catechol are not available. 15 In the multiphase model, we describe the microbial processes analogous to chemical reactions, i.e. with (Lallement et al., 2018), b) This study, c) (Hinteregger et al., 1992) In a recent model study by (Hoffmann et al., 2018) , it was suggested that catechol (and other dihydroxybenzenes) are efficiently oxidized not only by • OH but also by ozone and the hydroperoxy (HO2 • /O2 •-) radical. Also the reaction of phenol with ozone was included in this model study. In that latter model study, a rate constant of k(O3 + Catechol) = 5.2·10 5 M -1 s -1 was estimated. This rate constant is similar to an experimentally-derived value of k(O3 + Catechol) = 3.1·10 5 M -1 s -1 (Gurol and 5 Nekouinaini, 1984) . This latter study was performed at very acidic conditions (pH = 1.5) and a strong pH dependence of the rate constant was pointed out leading to a decreasing rate constant with increasing pH and resulting in the predominance of the • OH reaction at atmospherically-relevant pH values (~5).
Since the exact pH dependence is not available, we show in the following model results from a sensitivity studies including the HO2 • and O3 reactions in order to provide an upper estimate of their role in the predicted here are also similar as predicted in the previous model study. 15 
S-4.2 Model results
All model results [relative contribution to total loss [%]) are summarized in Table S- 
